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Bbr. W. M. Reed, 
hies Engineer, Indian Irrigation Service, 
Department of the In ter ior ,  
Washington, D. C. 

Dear Nr. Reed: 

I herewith submit my annual report for the 

fiscal year 1918 covering the operations in dis- 

trict No. 5 .  

THE DISTRICT 

This district, as is shown on the accompan- 

ying map, comprises the States of Colorado, New 

Mexico, the northern half of Arizona and a small 

part of Utah, and includes the following reser- 

vations and pueblos : 

RESERVATI OPFS PUEBLOS 

Nave j o 
Hopi 
Z u n i  
Havasupai 
Mescalero Apashe 
Jicarilla Apaohe 
Southern Ute(~l1otted) 
Ute Northern 
Allotted Navajo Indians 

(Pueblo Bonito) 
Canoncito Navajo 

Taos 
Pi curis 
San Juan 
Santa Clara 
San Ildef onso 
Nambe 
Teseque 
Cochiti 
Santo Domingo 
San Felipe 
Sandia 
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of a small earthen dam, forms a storage and equal- 

ization reservoir. The water is released from 

this reservoi~ into a natural channel, and is 

again diverted some distance below, into a ditch 

some three miles long. This ditch with itaapres- 

ent construction covers something over 500 acres of 

land, and by the constrclction of' a small extension 

and some laterals will cover over 1000 acres at a 

small cost. 

During the year work was resumed on this 

project with the expectation of completing it. 

The dam was built and practically all of the con- 

struction aompleted with the exception of the 

excavation of a few hundred feet of the canal and 

the placfng of two small flumes. About this 

time the Indl-a commenced their harvest dancea, 

and it waoFossible to get any labor at that time, 

and the engineer in charge having had other work 

o f f e ~ e d  him, resigned, and owing to the difficulty 

in securing engineers and skilled men work on 

the project was not resumed. It ia proposed 

to get an engineer on the g~onnd early in July 

and get the projectffnished. It is estimated 









UNDERGROUND WATER DEVELOPMENT 

The Navajo and Hopi Reservations while not 

absolute deser ts ,  are  probably about the  d r i e s t  

pa r t  of the  United Sta tes ,  having a very scanty 

r a i n f a l l  which i s  d is t r ibuted  very i r r egu la r ly  

throughout the  year. 

The greater  pa r t  of t h i s  area i s  of a char- 

a c t e r  on which the average white man would be 

unable t o  more than e x i s t  although the  Indian 

population, who f o r  generations have been l iv ing  

here , not only make a precarious l i v i n g  but i n  

some cases what would be considered a competency 

by white men. While the r a i d a l l  i s  very scanty 

i t  i s  sufficZ%nt t o  br ing t o  maturity grass and 

other  vegetation i n  most pa r t s  of th i s  country 

which, i n  ordinary years, forms good grazing f o r  

a few months. The conditions which go t o  make 

t h i s  a grazing country i s  not the feed primarily,  

but the water supply, Large portions of these 

reservations have no natural  wates other than an 

occasional seep or  a water hole which e x i s t s  f o r  

a short  time a f t e r  the melting snows i n  the spr ing  



or  storms a t  other times of  the  gear. It i s  

the quantity and d i s t r ibu t ion  of water t h a t  s e t s  

the  limit f o r  the s i z e  of t h e i r  f locks and herds. 

For the past  seven o r  e ight  years the Indian 

I r r i g a t i o n  Service has been t ry ing  t o  increase 

the  water supply of these reservations both f o r  

the stock and domestic supply, f o r  a t  times of 

shortage of water the  Indians are  obliged t o  use 

water t h a t  i s  absolutely u n f i t  f o r  domestic consump- 

t i o n  and even f o r  stock purposes. 

We have recognized the f a c t  t h a t  a proper 

water supply f o r  a grazing country involves not 

a few large supplies, but many small ones; t h a t  

it i s  not necessary t o  increase the supply a t  

points where water already ex i s t s ,  but t o  t r y  

and develop a t  other  points  where there  i s  

grazing but no water. 

In considering the development of water a t  

places,  it must be borne i n  mind t h a t  too great 

a quantity a t  any one place, when there  i s  a sca r -  

sty a t  others,  w i l l  na tura l ly  cause t h a t  pa r t  

of the range t o  be overstocked; and a s  a t  no 

glace I s  the grass very luxurious, there  i s  grea t  





danger of e n t i r e l y  destroying a l l  of the feed 

near the  water, overgrazing and tramping it 

out. 

Stock grazing, especia l ly  the ra i s ing  of 

sheep on these reservat ions,  has proved the  s a l -  

vat ion of the Indian. They a re  na tura l  herds- 

men and f o r  a number of years t h e i r  f locks have 

increased t o  about the maximum f igure  t h a t  natur- 

a l  water would supply, although the l i m i t  of graz- 

ing had not nearly been reached. The na tura l  

increase of the flocks would reach a maximum quan- 

t i t y ,  then there would be a season of drouth and 

the mortal i ty  would be very @eat ,  reducing the 

flocks t o  the  number t h a t  could e x i s t  on the dimin- 

ished water supply. 

The work -4 tha t  we have been doing under the 

name of ~ndergrouhd Water Development cons is t s  

of (11 ,  deep well d r i l l i n g  (on wells over 300 f t . ) ,  

which has been f o r  the purpose of exploring f o r ,  

o r  developing, a r t e s i an  f)ows, ( 2 )  shallow well 

d r i l l i n g  ( o r  depths l e s s  than 300 f t . )  i n  the 

Navajo and Hopi country, (3) the  well maintenance, 

(4 )  the  development of springs and water holes,  



and (5) the  d r i l l i n g  of shallow wells f o r  the 

Pueblos. 

After a couple of . years'  work i n  exploring 

f o r  water t o  depths above 1000 f t ,  under the d i -  

rec t ion  of the Geological Survey, it was demonstrat- 

ed t h a t  a r t e s i an  water could not be found i n  the 

Hopi country, but it was found i n  the eas tern  p a r t  

of t h e  Navajo Reservation north of Gallup. I n  

th i s  l a t t e r  location, known as the Choiska Valley, 

good wells have been developea a t  from 205 t o  

about 550 ft . ,  but the  work has been very slow 

owing to the  formation i n  which we had t o  work, 

the grea ter  p a r t  of the depth being through a 

f i r e  c lay which works up i n t o  the  consistenoy 

of tou& put ty,  and w t l l  ne i ther  d r i l l  nor b a i l  

out excepting w i t h  t he  expenditure of a great  deal  

of work and t=$me. 

&ring the  past  year only two r i g s  have been 

i n  operation i n  the Navajo and Hopi country s ince 

September. Rig No. 1, put t ing  down the a r t e s i a n  

well, has not accomplished as much as it was hoped 

o r  t h a t  it should have done. I n  the f i rs t  p a r t  

of t h e  f i s c a l  year we changed the power from steam 





to an internal combustion engine, and the driller 

claimed it was necessary to make rather extensive 

alterations in the rig and its connections on this 

account, mile working on well No. 120 a a i ~  -- 

flow of water having been developed, the entire 

flow was lost underground through encountering 

a very porous strata, and i% took some time to 

recover the flow. This was done by filling the 

hole with concrete, until the entire pervious 

strata was covered, and then redrilllng a hsbs 

through the concrete, About the 1st of April  

the string of drilling tools became stuck in the 

hole, and after working the entire month sf April, 

the drf l l e r  gave it up, quit the job and left for 

California. A new driller was finally secured 

and reported on the job about the 25th of June, 

and after working several days reported that t h e  

hole  contaized not only the original drilling 

tools but 150 ft, of steel cable, and that a fish- 

ing tool with about 300 ft, of steel cable had 

a130 been lost in the well and that ft would be 

impossible to do anything with it and the hole 

mould have to be abandoned. Before %he tools 



were lost in the well, however, artesian 

had been encountered and a smalf flow of SO to 

40 gallons an hour was running over the top of 

the pipe, so that the hole will not be entiselg 

thrown away, as a Slow of th is  amount @ill wa%es 

quite a number of sheep and cat 

It is hoped that the poop showing made during 

the past year will be overcome by the new driller, 

The former man, while a good driller, I believe 

had become rather inefficient, f rom being on the  

one job too long, with very little immediate super- 

vision, for it was necessary, of esurse, that he 

be thrown entirely on his own sesourees most of 

the time. With a new man, who has a record to 

make, I believe it quite probable that the results 

will be different, 

Rig--No. 3 was only in opepation a short time, 

completing one well in the northern part of' the 

Navajo Reservation lying about fifteen miles east 

of Kagenta. This well developed a smalf artesian 

flow, 30 or 40 gallons an hour, although on a test 

using a pwnp, 450 gallons an hour was easily secured. 

Owing to having insufficient money to run the t h ~ e e  



r i g s  and t he  operation and maintenance work f o r  

the e n t i r e  year, this r i g  was then l a i d  off and 

i s  s tored a t  Kayenta a t  the Government Sehosl. 

Well Rig No. Y a s  made a very good record 

f o r  i t s e l f  and f o r  the  d r i l l e r  during the  yeas. 

At t he  beginning of the f i s c a l  year they were 

working on well No. 458, which was completed shortly 

t h$ r sa f t e r ,  Under authori ty  from the Indian 

Off ice  the use of the r i g  was then loaned to Nip. 

Lorenzo Eubbell t o  put down a well a t  a t rad ing  

store i n  t h a t  v ic in i ty ,  M r .  Hubbell agreeing $0 

pay a l l  of the expenses of d r i l l i n g  and moving 

the  r i g  both to h i s  place and back again and Enpee- 

ing t o  furn ish  the Indians w i t h  all of the surplus 

water over and above h i s  needs, f o r  stock purposes. 

After tha t ,  t h i r t e e n  other  wells were put 

the south ed&e of the  Black Mesa and swinging down 

towards Oraibi Mesa and Wash; and a f t e r  reaching 

it was found necessary t o  develop some 

more water near the mouth of Kerns Canon both f o r  

the  use of the Indians and i n  order $nat water 

might be available f o r  a sheep dip, and the r i g  

was moved there and a number of holes put  down, 















s i x  of which f a i l e d  t o  develop water. The f o l -  

lowing i s  a list of the  wells put down during the  

year: 

Well No. Depth Quantity of Water 

150 gal.  
180 
360 
600 
720 

NO water 
200 

1100 
DgY 

Quantity not t e s t e d  

In addition t o  drilling these new wells sev- 

e r a l  of the old wells needed working over ,  and 

this was done a t  wells 239, 4,  and 9. 

The p a s t  year with i t s  extreme drouth ha8 

demonstrated t o  both the Indians and the Service 

the great value of t h i s  underground water develop- 

m e .  I have been fami l ia r  with the Navajo country 

s ince  1904, and t h i s  has been the d r i e s t  season 

dur ing  these yeara. A l l  of the water+oles have 

dried up, a few supposedly permanent lakes now 

have no water, and many of the  springs and seeps 



have fa i led .  l[lhere i s  one lake, ly ing  between 

Ganado and Chin Lee, t h a t  has a length of about 

a mile and a half  and a width of a quarter  of 

a mile o r  more during the ordinary seasons, and 

which has never been known t o  go dry t o  my knowl- 

edge, has been absolutely dry this  year, and were 

it not f o r  the wells we have put down i n  the v i -  

c i n i t y  much stock would have been l o s t  already. 

In  a repor t  from Foreman Womack he makes the s t a t e -  

ment t h a t  "had it not been f o r  the wells already 

put down a large number of the  Navajos and Ropis 

would have been out of the  stock business eight 

months ago." 

In  order t o  ge t  the  opinion of those who a re  

i n  a posi t ion t o  know t he  conditions and the needs 
*-;r 

of the Indians, I had Foreman Womack send out let- 

t e r s  t o  many of the t raders  and missionaries on 

the Reservation asking them t o  give t h e i r  unbiased 

opinion as t o  the  value of the  work being doK'2. 

The universal  reply was t h a t  it was the best th ing  

t h a t  the Government had done f o r  the  Indians, and 

the  only objection they had t o  the program was that  

we were not put t ing  down enough wells or  covering 



the ground fast enough, Copies of these l e t t e r s  

were made and sen t  t o  the Indian Office as a spe- 

c i a l  repor t  with the  statement t h a t  they m i g h t  

be valuable i n  bringing t o  the a t t en t ion  of Con- 

gress the  needs of t h i s  d i s t r i c t  f o r  a grea ter  

amount of money t o  carry on the work. Copies of 

these l e t t e r s  w i l l  be found a t  the end of this 

report .  

When the program f o r  t h i s  water development 

was made up Congress gave us $25,000. a year, 

and t h i s  was s u f f i c i e n t  t o  run four r i g s *  It 

was found, however, t h a t  as  f a s t  as  the wells were 

d r i l l e d  and equipped, the I r r i g a t i o n  Service must 

look a f t e r  t h e i r  maintenance and operation, f o r  

the Indian$*were absolutely unable t o  do the work, 

and i n  t h i s  country of sand and drouth the h i  

winds would wreck the m i l l  o r  blow the 

f u l l  of sand, and unless constant watch wae kept 

the well would soon be out of eornrnission and the 

money expended i n  them would be worse than l o s t .  

As the l i n e  of wells was extended it was necessary 

to put on papties who d id  nothing but Posk a f t e r  

: the maintenance and a t  the present time we have 



two such outfits, one with headquarters at Chin 

Lee, and the other at Polacca. To make the round 

of all of these wells once w i l l  necessitate a 

travel of between 500 and 600 miles, and it will 

readily be seen that with this amount of travel 

and the visiting of every windmill at Peast once 

a month, together with the time necessary to make 

the repairs and inspect the mills, w i l l  take a91 

of the time of the two outfits. This maintenance 

work together with the great increased cost of pPpe, 

tanks, windmills and all other material that goes 

to make the equipment for each well, makes the 

$25,000. entirely inadequate to extend the work 

as rapidly as it should be, and as a result we 

are now only ab?le to keep two rigs going and the 

two maintenance crews, and do a small amount of 

spring development work and other work of that 

character. 

The Indians are very anxious to have the we19 

work extended as rapidly as possible, and in most 

sections of the country they are cooperating in 

every possible way, are furnishing teams to kelp  

the moving of the rig, hauling wood and water, 



and doing other  work of a l i k e  nature without 

charge, f o r  they f e e l  t h a t  they are  being benefited 

t o  such an extent  t h a t  they can donate both time 

and labor i n  helping the work along. 

We a re  constantly receiving requests from 

the Indians on v a ~ i o u s  p a r t s  of the  reservations 

f o r  wells i n  t h e i r  section, e i t h e r  through the 

Indians v i s i t i n g  the  r i g s  personally,  o r  by means 

of l e t t e r s  wr i t ten  f o r  them. To a l l  we can only 

say tha t  we w i l l  get  t o  t h e i r  sec t ion  as soon as 

possible, and the speed i n  a r r iv ing  w i l l  depend 

on the amount of money avai lable  f o r  the work. 

The condition most a f fec t ing  the water devel- 

opment has been the unusual dry weather, which 

has made it  absolutely necessary t o  give continuous 

attention,$,o the maintenance, as the wells have 

been the only dependable source of water for aLk 

of the Indian stock and h i s  domestic supply as 

well,  

Under date of June 30 Foreman Womaek wri tes  

t h a t  there  hatre been a few local  showers which 

re l i eve  the s i t u a t i o n  a l i t t l e ,  and tha t  ainee 

the showers the grass i s  beginning t o  show a lit- 



t l e  green and t h a t  " th is  Is the  first s ign  of 

there  being any growth of the grass t h i s  year, 

and this over a t e r r i t o r y  as b i g  as  f i v e  or  s i x  

of the eas tern  s t a t e sw.  He goes on t o  say t h a t  

i f  the usual summer ra ins  come there w i l l  be scanty 

feed f o r  the stock next winter, but i f  it f a i l s ,  

the Indians w i l l  lose p rqc t i ca l ly  a l l  of t h e i r  

A s  a consequence, the range has been grea t ly  

overtaxed around the wells as  p rac t i ca l ly  a l l  

of t h e  stock has been brought t o  the only water 

i n  the country, and the Indians have had a magnifi- 

cent demonstration of the super ior i ty  of the  white 

man's c i v i l i z a t i o n  over t h e i r s  and those who were 

disposed t o  object, fear ing  the encroachment of 

the whites a$% now not  only willing but glad t o  

take advantage i f  what has been done f o r  h i m .  

Mr. Womack has persuaded the Indians i n  many 

localities t o  put small dams i n  depressions t o  

catch any possible r a i n f a l l  t h a t  the  stock may be 

moved back from the wells f o r  a time t o  allow 

the grass t o  grow. 

For an extension of these remarks I would re-  



f e r  you to my annual report f a r  last year, in 

which I covered the subject quite fully; but 

the matter i s  of such great importance that I 

fee l  justified i n  taking considerable t i m e  i n  

putting the matter before you, and tmst that 

the Office will see the weat  necessities and 

the vast good being done and will ask Congress 

for a larger appropriation for subsequent years. 


